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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] By the laser beam etc., this invention relates to the optical information record medium which can 
eliminate [ which can eliminate and can be record-reproduced ] information with high density and large capacity. 
[0002] 

[Description of the Prior Art] About optical disk memory, there is an added-a postscript type disk using the TeOx (0< x<2.0) 
thin film which makes Te and Te02 a principal component. Moreover, the elimination disk in which repeat record and 
elimination are possible is being put in practical use. This elimination disk heats a record thin film by the laser beam, it fuses, 
and although it can crystallize and eliminate by making it amorphous, and recording information, and heating and annealing this 
by quenching, as a material of this record thin film, chalcogen material germanium 1 5 Te81Sb2S2 grades, such as Mr. 
S.R.Ovshinsky (id R OBUSHIN skiing), are known, the [ moreover, /, such as As2S3, and As2Se3 or a Sb2Se3 grade chalcogen 
element, the Vth group of a periodic table or germanium, ] ~ the thin film which consists of combination of IV group element 
etc. is known widely These record thin films can be formed in the substrate which prepared the slot for a laser beam guide, and it 
can use as an optical disk. 

[0003] As a method of recording information on these disks by the laser beam, and eliminating the information Crystallize a 
record thin film beforehand, make the laser beam extracted to this at about 1 micrometer correspond to information, and intensity 
modulation is given. For example, when a disk-like record disk is made to rotate and it irradiates, this peak power laser beam 
irradiation part can record information as a mark which the temperature up was carried out beyond the melting point of a record 
thin film, and it quenched, and was made amorphous. Moreover, an over- write [ it / the temperature up of this modulation bias 
power laser beam irradiation part is carried out more than the crystallization temperature of a record thin film, and / the work 
which eliminates recorded signaling information / be and ]. Thus, the temperature up of the record thin film is carried out by the 
laser beam beyond the melting point, and a temperature up is carried out more than crystallization temperature. For this reason, it 
is common to have prepared the heat-resistant outstanding dielectric layer in the inferior surface of tongue and the upper surface 
of a record thin film as a protective layer to a substrate and a glue line. With the heat-conduction property of these dielectric 
layers, since the property of a temperature up and quenching, and annealing changes, the property of record and elimination can 
be decided by choosing the quality of the material or lamination of a dielectric layer. 
[0004] 

[Problem(s) to be Solved by the Invention] Carrying out the heating temperature up of the record thin film, the technical problem 
in the over- writing record medium in which the information record using the means of the formation of melting quenching 
amorphous and heating temperature up crystallization and elimination are possible is changing a signal quality corresponding to 
a heat cycle. There is an injury thermal [ the disk substrate by rapid heating of 400 degrees C or more by record spot light and 
repeat stimulus of cooling or a dielectric layer ] as this change factor and mechanical When a disk substrate or a dielectric layer 
received a thermal injury, increase of a noise was produced in the cycle of record reproduction and elimination, and the technical 
problem that degradation of a cycle property occurred occurred. 

[0005] Since the elimination disk which used the phase change as another was mentioned above is heat record, the cooling rate 
when performing record or elimination influences a property. That is, the cooling rate was influenced depending on disk 
composition, such as the quality of the material of a dielectric layer, or thickness of a dielectric layer, in order to carry out this 
cooling rate early, it considered as the dielectric quality of the material, and tantalum oxide, the tantalum nitride, and the 
tantalum nitric oxide were used, the thermal shock by the repeat of record elimination could be made small, and the cycle 
property has been improved sharply. Moreover, since tantalum oxide, a tantalum nitride, and a tantalum nitric oxide have weak 
adhesion force with a record layer, this adhesion force has been improved by preparing the thin interlayer who makes zinc 
sulfide a principal component in the interface which touches a record layer. However, since tantalum oxide, a tantalum nitride, 
and a tantalum nitric oxide had weak adhesion force with a reflecting layer, they had the technical problem that ablation by the 
time of record and the environmental variation etc. occurred. 

[0006] The purpose of this invention is offering the optical disk which is excellent in a record elimination property and can bear 

the thermal shock by the time of record, and the environmental variation. 

[0007] 

[Means for Solving the Problem] this invention by irradiation of the 1st dielectric layer which becomes one field of a transparent 
substrate from tantalum oxide, a tantalum nitride, or a tantalum nitric oxide, the 1 st interlayer who makes zinc sulfide a principal 
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component, and a laser beam The record layer which has the property crystallized by absorbing the energy and carrying out the 
temperature up of the amorphous state to a temperature up and the property which is fused, and is quenched and made 
amorphous, It is characterized by forming the 2nd interlayer and the 1st dielectric layer of the above which make zinc sulfide a 
principal component, the 2nd dielectric layer which consists of the same material, and the 3rd interlayer who makes zinc sulfide 
a principal component and a reflecting layer one by one. 
[0008] 

[Function] Although tantalum oxide, a tantalum nitride, and a tantalum nitric oxide have weak adhesion force with a reflecting 
layer according to this invention, by preparing the thin interlayer who makes zinc sulfide a principal component in the interface 
which touches a reflecting layer, adhesion force is improved and the thermal shock by the time of record and the environmental 
variation can be borne. 
[0009] 

[Example] Drawing 1 shows the cross section of the optical information record medium of one example of this invention, and 1 
consists of resin substrates, such as a polycarbonate, by the disk substrate in drawing 1 . This disk substrate 1 may be the glass 
plate which formed the slot by the resin substrate or the 2p method which formed the slot for laser beam guidance beforehand, 
and a substrate which formed the direct slot in the glass plate. 2 consists of tantalum oxide Ta 205 by the 1st dielectric layer, and 
thickness is about 150nm. 3,5, and 7 made zinc sulfide contain Si02 20% as an oxide by the interlayer, and thickness is 3 0nm . 
consists of Te-germanium-Sb in a record layer, and thickness is about 30nm. Thickness is about lOOnm in the reflecting layer 
which 8 becomes from AL alloy. 10 is stuck on a reflecting layer 8 with adhesives 9 by the guard plate. Generally as the 
formation method of these dielectric layers 2 and 6, interlayers 3, 5, and 7, the record layer 4, and a reflecting layer 8, vacuum 
deposition or a spatter is used. 

[0010] this example explains the formation method of tantalum oxide as a dielectric layer. The spatter [ target / tantalum oxide ] 
using argon gas and the mixed gas of oxygen is used. It is important, when the spatter pressure at this time is set to 5xlO-4Torr - 
5xl0-3Torr and oxygen tension determines a property or membraneous quality at this time. Then, in the case of a dielectric film, 
the range of 5xlO-5Torr - 6xlO-2Torr is suitable for the oxygen tension at the time of a spatter. If it is made fewer than this 
partial pressure, in order that a film may color, absorption of a laser beam starts at the time of record of a signal, and 
reproduction. Moreover, although there is no problem that a film colors when it is made [ many ], adhesion with the disk 
substrate 1 is fallen and there is a problem which produces ablation, a crack, etc. in an environmental variation. 
[001 1] With the disk composition of this example, the over-writing property of an fl=3.43MHz signal and an f2-1.0MHz signal 
was measured by the outer diameter of 130mm, 1800rpm rotations, and linear-velocity 8 m/sec. By about 1 -micrometer laser 
beam, over- writing was a modulation between high power level 1 6mW and low power level 8mW at one circle spot, formed the 
amorphous-ized mark with high power level, and was performed by the method of simultaneous **** which crystallizes an 
amorphous-ized mark at low power level, and is eliminated. 

[0012] Consequently, as C/N ratio of a record signal, 55dB or more was obtained and the rate of over- writing elimination of 
30dB or more was obtained as an elimination property. Especially about the cycle property of over- writing, as a result of 
measuring the property of bit error REITO, 1 million or more cycle degradation was not seen. 

[0013] Moreover, even if it performed the injection and extraction into the thermostat kept at 90 degrees C from room 
temperature environment in this optical information record medium, the injury on ablation between each class, generating of a 
crack, etc. was not produced. 

[0014] In this example, although the 1st and the 2nd dielectric materials were made into the dielectric layer which consists of 
tantalum oxide, a tantalum nitride and a tantalum nitric oxide are sufficient. Moreover, the size of the regenerative signal by the 
thickness gear tooth of each class and the optical interference effect and the diffusion rate of heat are carried out, it is 
determined, and the thickness of the 1st dielectric layer has the good range of 150-200nm. The thickness of the 2nd di electr ic 
layer has the good range of 20-50nm. The thickness of the 1st, the 2nd, and the 3rd interlayer has the good range ofs^5nra? 
[0015] Moreover, although it is a spatter [ target / of tantalum oxide / which was mentioned above ] using the mixed gas of an 
argon and oxygen as the formation method of the dielectric layer of the above-mentioned optical information record medium, 
you may use the mixed gas of an argon, the mixed gas of nitrogen and an argon, oxygen, and nitrogen for the target of a tantalum 
nitride and a tantalum nitric oxide. 

[0016] The value mentioned above is sufficient as the spatter pressure at this time, nitrogen partial pressure, and oxygen tension, 
and, in a spatter pressure, 5xlO-4Torr - 5xl0-3Torr, a nitrogen partial pressure, and oxygen tension form a dielectric layer by 
5xl0-5Torr - 6xlO-2Torr. [0017] 

[Effect of the Invention] As mentioned above, as explained, while an optical information record medium with stable record and 
elimination cycle property is obtained by preparing the thin interlayer who makes zinc sulfide a principal component in the 
interface which touches a reflecting layer according to this invention, the optical information record medium which can bear 
rewriting and the environmental variation of the number of times of many is realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of the optical recording medium in which the example of this invention is shown 
[Description of Notations] 

1 Disk Substrate 

2 1st Dielectric Layer 

3 1st Interlayer 

4 Record Layer 

5 2nd Interlayer 

6 2nd Dielectric Layer 

7 3rd Interlayer 

8 Reflecting Layer 

9 Adhesives 

10 Guard Plate 
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